Protein kinase C can inhibit TRPC3 channels indirectly via stimulating protein kinase G.
There are two known phosphorylation-mediated inactivation mechanisms for TRPC3 channels. Protein kinase G (PKG) inactivates TRPC3 by direct phosphorylation on Thr-11 and Ser-263 of the TRPC3 proteins, and protein kinase C (PKC) inactivates TRPC3 by phosphorylation on Ser-712. In the present study, we explored the relationship between these two inactivation mechanisms of TRPC3. HEK cells were first stably transfected with a PKG-expressing construct and then transiently transfected with a TRPC3-expressing construct. Addition of 1-oleoyl-2-acetyl-sn-glycerol (OAG), a membrane-permeant analog of diacylglycerol (DAG), elicited a TRPC3-mediated [Ca2+]i rise in these cells. This OAG-induced rise in [Ca2+]i could be inhibited by phorbol 12-myristate 13-acetate (PMA), an agonist for PKC, in a dose-dependent manner. Importantly, point mutations at two PKG phosphorylation sites (T11A-S263Q) of TRPC3 markedly reduced the PMA inhibition. Furthermore, inhibition of PKG activity by KT5823 (1 microM) or H8 (10 microM) greatly reduced the PMA inhibition of TRPC3. These data strongly suggest that the inhibitory action of PKC on TRPC3 is partly mediated through PKG in these PKG-overexpressing cells. The importance of this scheme was also tested in vascular endothelial cells, in which PKG plays a pivotal functional role. In these cells, OAG-induced [Ca2+]i rise was inhibited by PMA, which activates PKC, and by 8-BrcGMP and S-nitroso-N-acetylpenicillamine (SNAP), both of which activate PKG. Importantly, the PMA inhibition on OAG-induced [Ca2+]i rise was significantly reduced by PKG inhibitor KT5823 (1 microM) or DT-3 (500 nM), suggesting an important role of PKG in the PMA-induced inhibition of TRPC channels in native endothelial cells.